Experiments that use human pointing gestures in two-way object choice tests are popular for studying visual communication and referential understanding but results may be influenced by involuntary cues from handlers or experimenters (i.e., 'Clever Hans Effects'). In this paper we investigated whether such cues from a dog's owner affected performance of dogs during momentary distal pointing trials. Dogs were tested in four groups. In the 'Blindfolded Owner' group, the owners did not see the experimenter's pointing gestures because they wore opaque glasses. In the 'Passive Clever Hans' group, owners were told before the test that if their dogs performed without error, they would receive a gift and their dog would be recorded in the 'smartest dogs registry'. In the 'Active Clever Hans' group, owners were instructed to help their dogs to the correct side by pushing them gently in the correct direction. The fourth group served as a control and owners did not wear a blindfold or receive any specific information. We found no influence of cues from the owners in any of the experimental groups. In contrast to studies based on olfactory cues, this suggests that momentary pointing gestures from a human experimenter can be a reliable communicative cue for adult companion dogs, even when dog owners are present and provide additional voluntary or involuntary cues. We suggest that for short-term studies of visual communication, where individual dogs have little opportunity to learn their owners' cues in the experimental context, the presence of owners may not necessarily distort results. 2) Around L250 -as I have commented in this section. How often did dogs actually look at their owners during the trials? Based on the description, the dogs had their backs to the owners and would have much more likely been focused on the bowls and the experimenter, especially if they were primed to expect food in the bowls in front of them. Particularly in light of the reviewer's comments, this experimental seems biased against the detection of CHE so it is important to quantify in some way the degree to which dogs attended to possible cues from their owners.
1957, Studies on olfactory acuity in dogs (1): discriminatory behaviour in problem box situations, The British Journal of Animal Behaviour, V, 3, pages 94-103). The authors could perhaps address more differences in experiments where a CHE is found, and their own. In all experiments with dogs we need to be extremely careful in experimental design. In testing trained dogs used for security and law enforcement we also need to be very critical of the protocols used to ensure the dogs are responding to the trained stimuli. The way this paper reads now could throw us back to the stone age of experimental protocol, and I feel strongly that this should be prevented.
ANSWER: Thank you for the suggestion and for the interesting literature. Now these concerns and limitations of the scope of our study are discussed in a more detailed manner across the paper.
Owners fail to influence the choices of dogs in a two-choice, visual pointing task 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40 (between two months and adulthood), and found no effect of age, training history, housing 54 conditions, or repeated testing on dogs' performance although they did detect effects head 55 morphology and selective breeding. Despite these differences, performance of companion dogs 56 is surprisingly robust across studies. Pooled across breeds and categories, dogs choose correctly 57 in about 70% of experimental trials, significantly better than chance.
58
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Responses to unintended cueing in behavioural experiments have been referred to as 67 'Clever Hans effects' (CHE) (Pfungst, 1911 The pre-training phase served a dual purpose: (a) to familiarize the dogs with the place and the 170 experimental setup; and (b) to test whether the subjects were motivated to eat food at the test 171 location. At first we asked the owner to unleash the dog and allow it to explore the experimental 172 site for 1.5-2 minutes. Then the owner moved to the start point, restrained the dog by its collar 173 and positioned the dog on the start point 2.5 m from the experimenter. The experimenter placed 174   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 dropping food into both bowls one more time.
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Passive Clever Hans group (N=15)
249
Owners wore the same kind of non-transparent glasses as in the BO group, but in this case a 250 small (1 mm diameter) hole was made on both 'lenses' of the glasses. These holes were large 251 enough for the owner to see the experimenter's actions, but they were technically invisible from 252 any distance farther than a meter (this means that the manipulated non-transparent glasses did not 253 differ from those glasses used in the BO group if a dog looked back to the owner during the test).
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Owners again wore the manipulated non-transparent glasses, as in the PCH group. Before the test 266 the experimenter explained to the owner that he/she will need to help the dog go to the pointed 267 bowl. The owner had to remain on the start location, but at the moment of releasing the dog 268 she/he was allowed to push gently his/her dog to the direction of the bowl the experimenter 269 pointed at. No additional verbal commands were allowed to be given to correct the dog's 270 behaviour.
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Customary group (N=15)
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The procedure was the same as in the BO group, with the exception that here the owner did not 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 curved (i.e., the dog first approached one bowl, but then crossed an imaginary mid-line between 288 the start point and experimenter, and went to the other bowl).
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As the data conformed to a Gaussian distribution and error variances were equal across in the other groups where this pattern of approach was only sporadic (Figure 2) . Interestingly, for 313 the Active Clever Hans group, whenever a dog approached the chosen bowl via a curved path the 314 final choice was always incorrect. That is, the dog started to approach the bowl which was 315 indicated by the experimenter, but then changed its selection to the other bowl. 4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 65
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522
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